The possible antioxidant effect of two isoflavanones, echinoisoflavanone and sophoraisoflavanone D from Sophora chrysophylla Seem. was investigated. Both these compounds inhibited the superoxide anion-mediated lipid peroxidation of lecithin and scavenged superoxide anion generated by the xanthine-xanthine oxidase system. These results indicated the impressive antioxidant property of these two compounds.
Oxygen free radicals, such as the superoxide anion, induce lipid peroxidation (LPO), which injures cell membranes [1] . LPO is believed to play a significant role in the etiology of various diseases, such as arteriosclerosis [2] , halothane hepatoxicity [3] and liver disease [4] . Natural antioxidants have been found in many plants, such as spices, vegetables and herbs [5] . Some flavonoids scavenge superoxide anion and inhibit LPO [6] . We have showed that the isoflavones, sophoraisoflavone A and licoisoflavones A and B, isolated from Sophora mooracrotiana Benth. ex Baker (Papilionaceae), inhibit lipid peroxidation caused by the superoxide anion. Some other isoflavanones have also been shown to have antioxidant properties [7] .
S. chrysophylla Seem. is used as an antiinflammatory drug in Hawaii. In this present study, we have investigated the antioxidant effects of echinoisoflavanone (I) and sophoraisoflavanone D (II) isolated from S. chrysophylla, and assessed their capacities for preventing superoxide anion-mediated LPO in lecithin and for scavenging xanthine-xanthine oxidase (XO) generated superoxide anion.
. Earlier, we showed that I and II have antioxidant effects on LPO caused by hydroxyl radical [8] . The prenylflavanones, cycloheterophyllin and artonins A and B, isolated from Artocarpus heterophyllus Lam. have strong antioxidant effects [9] . The presented results showed that I and II have antioxidant effects on LPO caused by superoxide, and it was demonstrated that these antioxidant effects are dependent on the scavenging of the superoxide anion.
Experimental
Materials: Adenosine-5-diphosphate monopotassium (ADP), bovine serum albumin (BSA), butylated hydroxytoluene (BHT), ethyleneaminetetraacetic acid disodium salts (EDTA), ferric chloride (FeCl 3 ), genistein, lecithin (from soy bean), nitroblue tetrazolium (NBT), SOD (EC 1,15.1.1, from butter milk), and thiobarbituric acid (TBA), XO (EC 1,2.3.2, from butter milk, Grade I), were obtained from Wako Pure Chemicals (Oaska, Japan). Other reagents were of analytical grade.
Extraction and isolation of echinoisoflavanone (I) and sophoraisoflavanone D (II):
I and II used in this study were obtained from the dried roots of S. chrysophylla collected in Hawaii Island in December. The dried herbs were extracted first with methanol and then with diethyl ether. The extract was separated into its components by silica gel column chromatography using a benzene-ethyl acetate mixture (10:1-1:1) as the eluent. Samples of pure echinoisoflavanone (I) and sophoraisoflavanone D (II) were deposited for future reference in the Department of Pharmaceutical Science, Josai University, Japan [10] .
Assay of anti-LPO activity: One mL of the reaction mixture, containing 1 μmol/mL of lecithin, 0.33 mM xanthine, 1.7 mM ADP-0.1 mM FeCl 3 , 0.1 U/mL of XO and the test sample in 50 mM Tris-HCl buffer (pH 7.4), was incubated at 37 o C for 10 min. To the mixture, 2 mL of TBA reagent was added; this contained 0.375 TBA, 1.5% TCA and 15% BHT. The mixture was heated at 100 o C for 15 min and then the solution was centrifuged at 3000 rpm for 10 min. The absorbance of the supernatant at 535 nm was determined as malondialdehyde (MDA) [11] .
The anti-LPO activity of the test sample was evaluated by the following equation:
anti-LPO activity (%) = (MDA in the absence of test sample -MDA in the presence of test sample)/ (MDA in the absence of test sample) x 100
Assay of superoxide anion scavenging activity: The activities of the test samples were measured according to the method of Yamanaka et al. [12] . The reaction mixture (3 mL), containing 0.1 mM xanthine, 0.1 mM EDTA, BSA (50 mg protein/nL), 40 mM sodium carbonate (pH 10.2), 25 mM NBT, test sample and 7 x10 -9 XO, was incubated at 25 o C for 20 min. The reaction was terminated after incubation by addition of 0.1 mL of 6 mM CuCl 2 solution. The absorbance of formazane, produced in the absence of the test sample solution, was measured. The superoxide anion scavenging activity was evaluated by the following equation: superoxide anion scavenging activity (%) = (absorbance with no addition of test sampleabsorbance with addition of test sample)/ (absorbance with no addition of test sample) x 100
Calculation of 50% inhibitory concentration (IC 50 ): The inhibitory ratio was plotted against the log concentration. These dose-dependent data were used to calculate the IC 50 .
Statistical analysis:
Values were expressed as the mean + standard error of 5 experiments. The student's t-test was used for statistical treatment of the results, setting p<0.001 for the significance of differences.
Supplementary data: Physical and spectral data for echinoisoflavanone (I) and sophoraisoflavanone D (II).
